Abstract. Taking Libo county as the research area, first from 6 aspects to consider, select 26 evaluation index, the evaluation index data by the extremum method of standardization standardization processing, analysis and principal component scores by principal component analysis; Then, based on the niche theory, calculate the niche breadth and overlap with the Simpson model and Pianka model, further analysis of the competitiveness of eco-tourism development in the township and the similarity analysis and overlay analysis, and expression evaluation results of the space based on GIS spatial clustering and overlay analysis. Yuping Street office, Chaoyang, Xiaoqikong as the grade I on the potential of tourism district; Jialiang, Limingguan to the second level, the others are the III level. Through research, it provide realistic guiding significance to promote the development in the key ecological function area.
Introduction
China's key ecological function areas take enhancement the production capacity of ecological products as the primary task. The ecological niche theory, which was ecological theory originally [1] , has been applied to economic research since the 90s in twentieth century [2] . Many scholars have applied the niche theory to the tourism industry [3] [4] [5] ;But at present, from the researches of key ecological function areas, there has few quantitative researches, especially for the ecological sensitive, fragile ecological function area of Gui Qiandian Karst rocky desertification. In order to solve the contradiction between human and environment, we must understand the current situation of its industry development. Therefore, the paper selects Libo County as the research area based on the ecological niche theory to evaluate the potential of the development of ecological tourism.
Overview of Research Area
The study area is in Libo County, Guizhou Province and located in the provincial south slope, the upstream of Pearl river basin, the transition zone from Guizhou plateau to Guangxi hills, between east longitude 107°37' to 108°18', north latitude 25°7' to 25°39'. The terrain of study area is higher in north lower in south. Karst has obvious development characteristics and belongs to the subtropical monsoon humid climate. There are many hydrological patterns, and the distribution of limestone area is the most extensive. There are five towns, two villages and one office in the county. Minority population accounts for 92% of the total population, and it is an old revolutionary base area. The increase percentage of three industries in 2014 is15:32:53 [6] . As the first batch of natural heritage in South China karst, Libo County's natural resources and human resources are rich and it has many different species. In recent years, the ecological tourism in Libo county has gradually developed into a pillar industry.
Data and Research Methods

Data Sources
The relevant ecological tourism evaluation index data is from Libo county's development and reform statistics bureau in 2014. Tourism development potential evaluation factors relates to many factors. For the destination of ecological tourist, the quality of the natural environment is particularly important. However, the community participation of destination is also particularly important [7] . Index selection combines with the existing research status bases on the classification standard of "survey and evaluation of tourism resources" [8] so as to conduct related field investigation and collect data. Considering the reliability, system, operability and other principles, the paper selects 8 towns in Libo County and gives priority to the tourism resources, ecological environment, community environment, market environment, regional conditions, basic inputs based on 6 aspects and 26 factors in order to evaluate the potential tourism development of Libo province ( Table 1) .
Establishment of Index System
The Analysis of Principal Component
In the analysis of multiple variables, since there are too many variables, which will complicate the problem and there is a correlation between each variable. Thus, in order to reduce the number of variables, the paper uses the principal component analysis. Table   2 .According to the feature vector, the original variables load on principal component which is 
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The Calculation of Niche Breadth and Overlap
The paper uses Simpson model [11] 
αβ B is the ecological niche overlap between the study area α and β ; j P α and j P β is the x P of the study area α and β .
Results and Analysis The Results of Principal Component Analysis
According to the principal component analysis of the variance contribution rate, 6 principal component factors are obtained. Through the loading matrix analysis of principal component factor, it shows that principal component factor 1 mainly has a strong correlation of the infrastructure construction index of tourism destination; factor 2 mainly has a strong correlation of community participation of tourism destination; factor 3 mainly has a strong correlation of the tourism resources index of tourism destination; and factor 4 mainly has a strong correlation of natural environmental factors of tourism destination; factor 5 mainly has a strong correlation of regional advantages of tourism destination; factor 6 mainly has a strong correlation of market of tourism destination. By equation (5), calculated the principal component scores of each village and towns and the township's names are replaced by their initials. From Figure 1 , it can be analyzed that the scores of natural environmental conditions of the township are relatively high, and the scores of Shuizuxiang, Limingguan and Xiaoqi Kong Zhen are the highest which is related to the world natural heritage core and buffer. The highest score of regional advantages of destination is Yuping, which is mainly due to the distribution of business logistics center and other tourism services. E  c  o  t  o  u  r  i  s  m  c  o  m  p  e  t  i  t  i  v  e  n  e  s  s  D  i  m  e  n  s  i  o  n  1  ：  I  n  v  e  s  t  m  e  n  t  i  n  s  u  p  p  o  r  t  i  n  g  f  a  c  i  l  i  t  i  e  s  D  i  m  e  n  s  i  o  n  2  ：  C  o  m  m  u  n  i  t  y  p  a  r  t  i  c  i  p  a  t  i  o 
The Results and Analysis of Niche Breadth
In economics, the niche breadth can be represented competitiveness of the sample in a certain degree which can obtain the results of 8 towns of Libo County and 6 dimensions by using the niche breadth model (Figure 2 ,Town name are insteaded with the first letter of the full name). The results show that the maximum value of eco-tourism niche breadth in Libo County is Yuping Street offices, then is Xiaoqikong and Limingguan, the minimum value is Yaoshan and Maolan. It indicates that the most competitive town in developing eco-tourism in Libo County is Yuping which is taken as county administrative center. Xiaoqikong and Limingguan are located in the world natural heritage hinterland and Maolan Karst forest nature reserve, thus, the tourism resources and the ecological environment represent significant advantages.
Results and Analysis of Niche Overlap
According to the Pianka model [12] , the niche overlap of 8 towns in Libo (Table 2) is calculated. The ecological niche overlap values of the development potential of the study area have 21 pairs which is more than 0.5, accounting for 75% of the total. Among them, the highest value of niche overlap is between Limingguan and Xiaoqikong; then is between Yuping and Jialiang. According to the results and the principal component factor scores of each town and the comprehensive analysis of niche breadth, the main reason is that Limingguan and Xiaoqikong are located in the core of the world natural heritage and buffer. Its natural environment is superior. Yuping Street Office and the Chaoyang Town have urban integration management. On the whole, the combination of other villages and towns also shows different levels of similarity. The main reason is that in recent years, government has been increasing the intensity of the national culture and ecological protection, which helps to develop the county's eco-tourism. According to the spatial distribution of ecological of the towns' eco-tourism potential, the paper uses K means algorithm to analyze spatial clustering together with spatial overlaying analysis of its results and the results of the ecological niche overlap. 8 towns of the county will be divided into 3 
